In this paper we have introduced a generalized version of alpha beta skew normal distribution in the same line of Sharafi et al. (2017) and investigated some of its basic properties. The extensions of the proposed distribution have also been studied. The appropriateness of the proposed distribution has been tested by comparing the values of Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) with the values of some other known related distributions for better model selection. Likelihood ratio testhas been used for discriminating between nested models.
Introduction
In many real life situations the data exhibit many modes as well as asymmetry, e.g., in the fields of demography, insurance, medical sciences, physics, etc. (for details see Hammel et al. (1983) , Dimitrov et al. (1997) , Sinha (2012) , Chakraborty and Hazarika (2011) , Chakraborty et al. (2015) , among others). Azzalini (1985) first introduced the skew normal distribution and the density function of this distribution, denoted by ) ( SN , is given by
where, (.)  is the density function of standard normal distribution , (.)  is the cumulative distribution function (cdf) of standard normal distribution and  is the asymmetry parameter.
The generalization of the skew normal distribution was proposed by Balakrishnan (2002) as a discussant in Arnold and Beaver (2002) and studied its properties and the density function is given by
where, n , is a positive integer and )] (
The general formula for the construction of skew-symmetric distributions was proposed by Huang and Chen (2007) starting from a symmetric (about 0) pdf (.) h by introducing the concept of skew function (.) G , a Lebesgue measurable function such that,
z  , almost everywhere. The density function of the same is given by
Elal-Olivero (2010) introduced a new form of skew distribution which has both unimodal as well as bimodal behavior and is known as alpha skew normal distribution, denoted by ) ( ASN and its density function is given by 
The reasons for considering this new distribution are as follows: First, this distribution includes four important classes of distribution which are normal, skew normal, alpha-beta skew normal, and the generalization of ) ( ASN  distribution. Second, this distribution is flexible enough to support both unimodality and bimodality (or multimodality) behaviors and has at most four modes. Third, for some real life data, this new proposed distribution provides better fitting as compared to the other distributions considered. The article is summarized as follows: In Section 2 we define the proposed distribution and some of its basic properties are investigated. In Section 3 we study some of its important distributional properties. Some extension of this distribution is discussed in Section 4. A stochastic representation and simulation procedure is given in Section 5. The parameter estimation and the real life applications of the proposed distribution are provided in Section 6. Lastly, conclusions are given in Section 7.
, then it is said to be generalized alpha-beta skew normal distribution with skewness parameters
. We denote it as
(   z is the density function of . 
Plots of the density function
Then by differentiating we get,
To prove that the eqn. (7) has at most four modes, we have to show that the eqn. (8) has one or seven roots. For this, we apply a graphical approach, and so we have
Since the eqn. (6) vanishes for (-5, 5), we draw the curves of in Figure 2 .
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From the figure 2, it is shown that the two curves have atleast one and at most seven intersection points and the values of z of these points are the roots of eqn. (9) .
, then if eqn. (9) has one root it should be the mode of eqn. (7) and if eqn.(9) has seven roots,then eqn. (7) should have four modes and hence the ) , , (    GABSN distribution has at least one and at most four modes.
Distributional Properties

Cumulative Distribution Function
Putting the above results in eqn. (11) , we get the desired result in eqn. (10).
Moments
Proof:
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Skewness and Kurtosis
and the density function of the conditional distribution of
Algorithm
We can simulate the data for the proposed distribution with the help of the above stochastic representation by applying the acceptance-rejection technique using the following steps: a) Generate , therefore, the density function of Z is defined as follows:
Definition 3: If the random variable Z has the density function given by 
This is known as log-generalized beta skew normal ) ,
This is known as log-generalized ) ,
This is known as log
, then we get the standard log-normal distribution and is given by 
Location Scale Extension
The location and scale extension of
is said to be the location (  ) and scale ( ) extension of Z and has the density function is given by
where, 
Solving simultaneously of the above equations is not mathematically tractable so one should apply some numerical optimization routine to get the solutions.
Real Life Applications
Here we have considered two datasets which are related to N latitude degrees in 69 samples from world lakes, which appear in Column 5 of the Diversity data set in website:
http://users.stat.umn.edu/sandy/courses/8061/datasets/lakes.lsp and the white cells count (WCC) of 202 Australian athletes, given in Cook and Weisberg (1994) for the purpose of Azzalini (1985) , the skew-logistic The values of the MLE's of the parameters for different distributions along with loglikelihood, AIC and BIC are given in Tables 1 and 2. . distributions are nested models, the likelihood ratio (LR) test is used to discriminate between them. The LR test is carried out to test the following hypothesis as shown in Table 3 below. 
